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(64) Hydraulic tens loner with ratchet 

(57) The present Invention provides a hydraulic ten- 
alonerwlth a ratchet mechanism simple In structure. The 

hydraulictensioner (1) in elude* a hollow pi un gar (3) that 
la slldably received In a bore (2a) of tha housing (2) that 

haa an Inner apace (8a) defining a fluid chamber (20) 
with the bona (2a) and a rack member (7} provided alld- 
ably In axial direction In a groove (3b) on an outer cir- 
cumference of the plunger (3). The hydraulic tansioner 
(1) further Included a spring (4) blaaing the plunger (a) 
In e protruding direction, a ratchet member (8) that that 
Is provided alldably In a ratchet hole (2b) extending In 



an Inclined direction Intersecting an axis (L) of the plung- 
er (3) and that has a cylindrical head portion (B8) adapt- 
ed to engage rack teeth (7a) of the rack member (7), 
permitting travel of the plunger (5) In a protruding di rec- 
ti on but p raventi ng r a tractia n of th a p lu n gs r (3) i n a b ack- 
ward direction, and a coll spring (65) that biases the 
ratchet member (8) In an engaging direction of the rack 
teeth (7a) with an outer circumferential edge portion 
(SOa) of the distal end of the head portion (80). 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION * 

00001 ] The Invention pertain* to the field of hydraulic 
tenelonera for Imparting an appropriate tendon. More 
particularly, the Invention pertains to a hydraulic tenslon- 

sr having b ratchet mechanism to prevent b plunger's 
retraction at the time of a decreased hydraulic pressure. 

DESCRIPTION OF RELATED ART 

[OQ02] A hydraulic tsnBicnar genBrally includss a 
housing, a hollow plunger that la alldably fitted Into a 
bo re formed In the housing chat la biased In a protruding 
dl recti on by a sp ring, an d a flu Id c h amber d at ined by the 
bore of the housing and the plunger. During operation, 

b Ponce of b chain or belt imparted on a distal end of the 

plunger balances a resilient force of the spring and the 
hydraulic force present In the chamber. 
[0003] A force from a chain Is Imparted on the distal 
and af a pi u nger when an i n ad equate amount of hydrau- 
lic pressure is present in the chamber, such as engine 
start .the plunger la easily forced to retractlnto the hous- 
ing, thereby causing nolee or oscillation. In order to pre- 
vent such a retraction of a plunger, various kinds of hy- 
draulic tens ion era with ratchet mechanisms have been 

proposed, such aa ehown In Japanese Patent Applica- 
tion Publication Nos. 2000-1363*9 and 2001-304360. 
[0004] The ratchet mechanism ehown In the Japa- 
nese Patent Application Publication No. 2 000 -138859 
includes s rack that is supported translatably in a longi- 
tudinal hole formed In a housing, a ratchet that Is fitted 
slldably In a lateral cavity formed In the housing that has 
a plurality of teeth adapted to engage the rack, and a 
spring that Is fitted In the cavity that biases the retch at 
I n a uch a d tract Ion th at each to nth of the ratchet engages 
with the rack. 

[0005] The ratchet mechanism shown In the Japa- 
nese Patent Application Publication No. 2001-304380 
Includes a rack groove forma d on a circumference of a 
piston, a claw memberthat has a plurality of teeth adapt- 
ed to engage the rack groove that Is elldably fitted In a 
lateral cavity, which extends In a direction Intersecting 
an axial center line of the piston In the housing, and a 
spring that Is fitted In the lateral cavity that biases the 
claw member In such a direction that each tooth of the 
claw member engages with the reck teeth. 
[0006] When the force of a chain Is applied to the dis- 
tal a n d of the pi u n ger of the above prior art ratchet mech- 

anlsms the plunger moves In a backward direction, en- 
gaging the rack with the teeth of the ratchet or the claw 
member, preventing the plunger's retraction. However, 
the mechanisms that achlevethls result a re complicated 
In structure. 

P>QQ7] Therefore, there is a need In the art for a hy- 



draulic tension ar with a ratchet mechanism that is sim- 
ple In structure and prevents retraction of the plunger 
when an Inadequate amount of hydraulic preseure Is 
present In the chamber. 

SUMMARY OF THE INVENTION 

[0008] A hydraulic tenslcnsr according to one aspect 
or the present Invention Includes a housing having a 
□antral bora that opens at ana end thereof a hallow 
plunger elldably received In the bore of the housing, the 
plunger having an Inside space that defines a fluid 
chamber with the bore and also contains rack teeth that 
are formed on a portion of the outer circumference of 

the plunger. A first biasing member biases the plunger 
In a protruding direction. A ratchet member provided el- 
ldably In a ratchet hole extending In an Inclined direction 
that Intersects an axis of the plu nger Is also present. The 
ratchet member has a cylindrical head portion at a distal 

end to engage the rack teeth, where it is adapted ta per- 
mit travel of the plunger In a protruding direction but 
blocks the retraction of the plunger In a backward direc- 
tion. Asecond biasing member biases the ratchet mem- 
ber in a direction, such that ths rack teeth engage tha 
outer circumferential edge portion of tha distal end of 
the head portion. The second biasing member Is a coll 
spring, one end of which contacts a rear surface side of 
the hssd portion of tha ratchet member, and the other 
end of which contacts a plug member of the ratchet hole. 
[0009] When the plunger of thepresent Invention trav- 
els In the protruding direction, the ratchet member slides 
In the ratchet hole through the head portion In adlrection 

moving away from the rack teeth. When the plunger 
travel s in ths backward d i nectio n , t h a outer c ircumf eren- 
tlal edge portion of the head portion of the ratchet mem- 
ber engages tha rack teeth, thereby preventing the re- 
traction of the plunger. Since the ratchet mechanism Is 
formed utilizing en outer circumferential edge portion of 
a simple, eaay-to-manufaeture, cylindrical shaped head 
portion without forming a plurality of teeth on the ratchet 
mechanism, the structure Is simplified. 
[O01 0] Tha rack member Is elldably supported in a 
groove formed on an outsr circumference of the plunger 
extending In an axial direction of the plunger. The rack 
member haa a longitudinal length leas than the axial 
length of the groove. In this case, during operation of 
the tensioner, the difference between tha axial length of 
the groove and the longitudinal length or the rack mem- 
ber acts as a backlash, thereby enlarging the entire 
backlash. Therefor, a hydraulic tensions r suitable for a 
chain system having a relatively longer center distance 

may be achieved. 

[001 1 ] The housing has a first through hole adapted 
to Insert a disengaging pin thereinto on a distal end side 
of the head portion In order to disengage engagement 
of the head portion with the rack teeth. The housing has 
a second through hols adapted to insert a retaining pin 
thereinto on a near end side of the ratchet member In 
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order to retain the plunger in a retracted state. Insertion 
or the disengaging pin Into the first through hole causes 
the head portion to travel away from ths rack teeth, 
thereby facilitating disengagement of ths head portion 
wfththa rack teeth . By this d ise n gagement v a wa rker can 
easily push the plunger Into the housing before trans- 
portation of the tensloner. The Insertion of the retaining 
pin Into the second through hole prevents travel of the 
ratchet member In a direction that causes the head por- 
tion tD move sway from the rHckteath, blocking the trav- 
el of the plunger In the protruding d irectl on, thereby eas- 
ily maintaining the retracted condition of the plunger. As 
a result, assembly of the tensloner Into a chain may be 
conducted with ease. After assembly Into the chain, the 
tensloner is placed in an opsratsble Btate by removing 
the retaining pin. 

[0012] The disengaging pin and the retaining pin are 
preferably the same pin with atapered distal and. in this 
owe. Insertion of the pin Into the distal end side of the 

head portion and the rear and aide of the ratchet mem- 
ber may be conducted with ease. Also, the use of only 
one pin as a disengaging pin and a retaining pin de- 
creases the number of components. 
[0013] A check vslva may be provided at a bottom 
portion of tha central bore of the housing to permit fluid 
flow Into the chamber but to block reverse flow of fluid, 
thereby securely preventing the retraction of the plung- 
er. 

BRIEF DESCRIPTION OF THE DRAWING 
[0014] 

Rg. f shows b longitudinal sectional view of a hy- 
draulic tensloner aocordlng to an embodiment of the 
present Invention. 

Fig. 2 shows an enlarged view of a ratchet macha- 
nlem of the hydraulic tensloner of Figure 1 . 

Fig. 3 shows a detail illustrating a ratchet mecha- 
nism and a disengaging pin. 

Fig. 4 show* a detail Illustrating a ratchet mecha- 
nism and a retaining pin. 

Fig. 5 shows a detail illustrating an operation of tha 
ratchet mechanism at the time of protrusion of the 
plunger. 

Fig. 6 shows a detail Illustrating an operation of the 

ratchet mschsnism at the time of protrusion of tha 

plunger. 

Rg. 7 Is a detail Illustrating an operation of the ratch- 
et m ech a n Ism at the t Ime of p rotruslon of th e plu ng- 
er. 



4 

Fig, a is a dstail illustrating an op erst ion of the ratch- 
et mechanism at the time of protrusion of theplung- 
er. 

s Fig. 9 is a detail illustrating an operation of the ratch- 
et mechanism at the time of retraction of the plung- 
er. 

Fig. TO is a detail Illustrating an operation of the 
ratchet mechanism at the time of retraction of the 
plunger, 

DETAILED DESCRIPTION OF THE INVENTION 

[0015] As shown in Figure 1 , a hydraulic tensioner 1 
Includes a housing 2, a hollow plunger 3 fitted sildably 
In a bore 2a formed In the housing 2, and a spring 4 as 
a first biasing member that biases the hollow plunger 3 
In a protruding direction from the bore 2. 

[0016] In the housing 2, a fluid chamber 20 is defined 

by an Inner space 3a formed (n the plunger 3 and an 
Inside wall surface of the bore 2a. A check valve 5 Is 
provided at a bottom portion of ths bore 2a In the hous- 
ing 2 to permit the flow af fluid into the chamber 20 but 
to block tha flow of fluid in a re versa direction. The check 
valve 6 Is comprised of a ball SO, a bail seat 6 1 contacted 
by the ball 50 r and a ball spring 52 biasing the ball 50 
against ths ball ssat 51. Any other suitable structure 
may be employed to farm a check valve. Tha housing 2 
also has a fluid passage 6 to connect the chamber 20 
with an outer source of pressurized fluid (not shown). 
[0017] An axlally extending groove $b Is formed on a 

portion of the outerclrcumferencB of the plunger 3. The 
groove 3b houses a rack member 7 with rack teeth 7a. 
The longitudinal length of the rack member 7la less than 
that of the groove 3b. The rackmember 7 Is sildably sup- 
ported in the axial direction of the groove 3b. 

[0018] A ratchet hole 2b Is formed In the housing. 2. 
Acenterllne m of tha ratchet hole 2b Intersects an axial 
centerllne L of the plunger 3 diagonally. The angle be- 
tween the centerllnes m and L Is predetermined to be 
about 45 degrees, but the angle Is suitably selected From 
the range of approximately 30 to 80 degraes In accord- 
ance with the application of the tens Ion sr. In the ratchet 
hole 2b, a ratchet member & Is provided. The ratchet 
member 8. as shown In Figure 2, Is a cylindrical head 
portion BQ with a shaft portion BT extending on t he back- 
aide of the head portion 80. The head portion B0 le sil- 
dably supported In the ratchet hole 2b. Fixedly attached 
through pins 28 In the open portion of the ratchet hole 
2b Is plug member B. The shaft portion 61 of the ratchet 

member B is slid able in a central through hoi a of tha plug 

member 9. 

[DO10] Between the plug member 9 and the head por- 
tion 80 Is provided a coil spring 85 In the compressed 
state, which acts as a second biasing member. One end 
of the co Q spri n g 85 presses agai nst the bac k s u rf aca of 
the head portion bq> end the other end presses against 
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the plug member 9. The resDisnt force of the cot) spring 

B5 biases the ratchet member 8 In such a way chat the 
outer circumferential edge portion BOa of the distal end 
or the head portion 50 engages the rack teeth 7a of the 
rack member 7. 

[0020] The rack teeth 7a„ ratchet member B and coll 
spring B6 form the ratchet mechanism of an embodi- 
ment of the present Invention. Such a ratchet mecha- 
nism permits the travel of the plunger 3 In a protruding 
direction (i.e. righthsnd direction of Figure 1}> and pre- 
vents the retraction of the plunger 3 In a backward di- 
rection by Interlocking the outer circumference of the 
head portion 60 of the ratchet member 8 between the 
rack teeth 7a and the ratehet hole 2b. Furthermore, In 
the assembly of the tensianer> s worker he* only to in- 
tegrate the ratchet member 8, coll spring 85 and plug 
member 9, and put them Into the ratchet hole 2b, the 
assembly of the tens loner can be conducted with ease. 
[0021 ] As shown In Figure 2, the housing 2 has a first 

and second through hole 25, 28 formed therein to pen- 
etrate the outer circumference of the housing 2 In a di- 
rection perpendicular to the exlal direction (l.e. the di- 
rection perpendicular to the page of Figure 2). The first 
through hole 25 opens in the vicinity of the head portion 
BO of the ratchet portion a and the second through hale 
26 opens In the vicinity of the rear end of thesh aft portion 
61 of the ratchet member 6. 

[0022] The flrstthrough hole 25, shown In Figure a, Is 
far insertion af e disengaging pin 10 ta disengage en- 
gagement between the head portion 80 of the ratchet 
member 6 and the rack teeth 7a of the reck member 7. 
The second through hole 26, shown In Figure 4, la 
adapted for Insertion of the retaining pin f 1 „ which main- 
tains the plunger 8 in a retracted state. Both the disen- 
gaging 10 and retaining f1 pins have tapered distal 
ends. In an alternative embodiment, a single, common 
pin maybe provided for the disengaging pin TO and the 
retaining pin 1 T , thus reducing the number of compo- 
nents of the tens loner f. 

[0023] Aft the plunger 3 startft to move In a protruding 
direction from the maximum retracted state where the 
outer circumferential edge portion 80a of the head por- 
tion B0 of the ratchet member & engages with the rack 
teeth 7a of the rack member 7, ehown In Figure 5, only 
the plunger 3 travels In a protruding direction while the 
engaging state between the head portion BO and the 
rack teeth 7a maintained, as shown in Figure 3. There- 
by, a clearance Bm occurs between a side wall of the 
groove 3b of the plunger 3 and a front end surface of 
the rack member 7. 

[0024] As the p lun ge r 3 moves fu rther In th e protrud- 

ing direction, as shown in Figure 7, the outer circumfer- 
ential edge portion bob of the distal end of the head por- 
tion 60 starts to tide on the rack teeth 7a, and thus, the 
ratchet member 8 travels In the direction marked by the 
arrow. In the ratchet hole 2b against the resilient force 
of the coil Bp ring 65. 

[0020] When the plunger 3 further travels, as shown 



in Figure 8* the outer circumferential portion 40a of the 

head portion 80 passes over the ridge of the rack teeth 
7a. Then, the ratchet member 8 moves toward the rack 
member 7 urged by the resilient force of the coll spring 

* B6\ andthe autercircumf erential edge portion BOa of the 
head portion 80 engages the next rack teeth 7a. Addi- 
tionally, In the case of further movement of the plunger 
3 In the protruding dlrecllon r the action ehown In Figures 
6 to 6 Is conducted repeatedly. 

to [0026] When tension in the chain increases and a 
compressive force acts upon the distal end portion 3c 
of the plunger 0, the ball check valve 6 closes and hy- 
draudc pressure In the chamber 20 la Imparted upon the 
plunger 3 as a resistant force, thereby preventing the 

f * backwa rd mavems nt af the p lunger 3 . 

[0027] At the time of backward movement of the 
plunger 3, as shown In Figure &„ only the plunger 3 re- 
tracts a clearance Bm with engagement between the 
outer circumferential edge portion Ma of the heed per- 

ti on B0 of th e ratchet mem ber B end the reck beet h 7e of 

the rack member 7 maintained. When the side wall of 
the groove 3b of the plunger 3 contacts the front end 

surface of the rack member 7, as shown In Figure 10, 
the outer circumf erential edge portion 80a of the head 
* 5 portion B0 is interlocked between the rack teeth 7b and 
the Inner circumferential surface of the ratchet hole 2b, 
thereby securely preventing the rearward movement of 
the plunger 3. 

[0026] In thiecase* a ratchet member iscomposed uti- 
& llzlng a simple, easy-to-manufacture cylindrical shaped 
head portion 80 without providing a plurality of teeth on 
a ratchet member, which simplifies the whole structure. 

Also, en axial clearance Bm between the groove 3b of 
the plunger 3 and the rack member 7 sets as a backlash 

& oftheteneloner, thereby Increasing the entire backlash, 
suitable for a chain system with a relatively longer center 
distance. 

[0029] The plunger la In the retracted state when the 
head portion B0 of the ratchet member a and the rack 
'0 teeth 7a are disengaged from each other, such as at the 
time of transportation or Installation of the tensloner, as 
shown In Rgure 3. The disengaging pin 10 Is Inserted 
Into the first through hole 25 formed In the housing 2. 

Thus, engagement between the outer circumferential 
& portion BOa of the head portion 80 of the ratchet member 
6 and the rack teeth 7a Is disengaged. From this condi- 
tion, by pushing the plunger 3 into the housing, the 
plunger 3 can be easily placed In a retracted state. 
[0030] Then, with the distal end portion 3c of the 
» plunger 3 pressed so as not to protrude the plunger 3, 
the disengaging pin TO I* extracted fromtheflrst through 
hois 25 and the retaining pin 1 1 is inserted into the sec- 
ond through hole 28 formed In the housing, as shown In 
Figure 4. Thereby, the outer circumferential edge por- 
ss tl on BOa of the head portion B0 of the ratehet member B 
and the rack teeth 7a are re-engaged, thus maintaining 
the retracted state of the plunger 3. 
[0021 ] After the tensloner Is Installed Into the chain, 
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the bensioner is placed in an operatable condition by ex- 
trading the retaining pin 11 from the second through 
hola 26. 

- [0032] Accordingly, It Is to be understood that the em- 
bodiments af the invention herein described ere merely J 
Illustrative of the application of the principles of the In- 
vention. Reference herein to details of the Illustrated 
embodiment* Is not Intended to limit the scope of the 
claim*, which themselves recite those features regard- 
ed bb essential to the invention. 10 



Claims 

1 . A hydraulic tensions r far applying tension to a chain ^ 
comprising: 

a housing having a bore open at one end; 

a hallow plunger slidably received in the bore &> 

of the housing, having en Inner space defining 
a fluid chamber with the bore, the plunger hav* 
Ing rack teeth at least at a portion of an outer 
circumferential surface thereof, 

6s 

& first biasing member biasing the plunger In a 
protruding direction; 

a ratchet member provided el id ably in a ratchet 

hole having an axis extending In an Inclined dl- &? 
rectlon Intersecting an axis of the plunger, the 
ratchet member having a cylindrical head por- 
tion at Its distal and to engage the rack teeth, 
the ratchet member permitting travel of tha 

plunger In a protruding direction but blocking *s 
retraction of the plunger In a backward direc- 
tion; 

a reck member formed with rack teeth slidably 
supported in an axlally extending groove '0 
formed o n the outer c Ircu mference of the plung- 
er, such that tha rack member has a longitudinal 
length lass than an axial length of the groove; 
and 

45 

a second biasing member biasing the ratchet 
member in an engaging direction of the rack 
teeth with the distal end of the cylindrical head 
portion. 

50 

2. The hydraulic tensloner according to claim 1 or 2, 

wherein the sacond bias ing member is a coil spring 

and one end of the coll spring contacts a rear sur- 
face side of the cylindrical head portion and the oth- 
er end of the coll spring contacts a plug member » 
adapted to be fixed at an open portion of the ratchet 
hoi a. 



3. The hydraulic tanaioner according to claim 1 or 2» 
wherein the housing has a first and second through 
hole formed thereinto, the first through hole being 
provided to Insert an unlocking pin Into a distal end 
aide of tha head portion to unlock locking condition 
between the head portion and the rack teeth, the 
second through hole being provided to Insert a re- 
taining pin Into a rear end aide of the ratchet mem- 
berto malntalnthe plunger at Its retracted condition. 

4. The hydrau lie tensions r accord Ing to claim 3 , wh e re- 
in the unlocking pin and the retaining pin are e com- 
mon pin having a tapered distal and. 

5. The hydraulic tensioner according to any ona of 
claims 1 to 4, wherein a check valve Is provided at 
a bottom portion oftheboreofthe housing to permit 
riuldflow Intothe fluid chamber but to blockfluld flow 
In a reverse direction. 

3. A hydra ullctenslonerfor applying tension to a ch a In 
comprising: 

a housing having a bore opan at one end; 

a hollow plunger a II dab ly received in the bore 
of the housing and defining a fluid chamber with 
the bore: 

aflretblasing member biasing the plunger axl- 
ally In a protruding direction; 

a rack member with rack teeth supported by tha 
plunger for limited axial eliding movement rela- 
tive thereto; 

a ratchet member provided elldabiy guided In a 
ratchet hole extending In an Inclined direction 
Intersecting the axle of the plunger, the ratchet 
memberhavlng a head portion with an edgefor 
engaging the rack teeth; the ratchet member 
permitting travel of tha plunger In a protruding 
direction but blocking retraction of the plunger 
In a backward direction; and 

a second biasing member biasing the ratchet 
member to engage the rack teeth. 
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